, Werner [16] , and Doney [7] . Our initial aim was to identify a process which could be considered as the process X conditioned to stay positive. This new process behaves like the Bessel process of dimension three except when at its maximum and we call it a perturbed three-dimensional Bessel process. We establish Ray-Knight theorems for the local times of this process, up to a first passage time and up to infinity (see Theorem 2.3) , and observe that these descriptions coincide with those of the local times of two processes that have been considered in Yor [18] . We A process which could be termed a perturbed one-dimensional Bessel process (or perturbed reflected Brownian motion) has already been studied, originally by Le Gall and Yor [11] in connection with windings of Brownian motion, and more recently by Chaumont and Doney [5] Moreover the process X3,a defined from R3,a via the space-tirrr,e change [9] and [4] , so also is the process R defined by
From this it follows, using (1.9) again, that
.
Using the relation between MR and J03A3t = i n f { 0 3 A 3 0 3 B 4 u : u ~ t } which follows from (2. Comparing this to (3.6) yields the identity [15] ) has an analogue for perturbed processes; note that the perturbation parameter is unchanged. We also mention that just as a Bessel process of dimension d is given by Lamperti's representation as a time change of the exponential of Brownian motion with drift, so can a perturbed Bessel process be expressed in terms of a.
Brownian motion with drift. Proof. This is a consequence of Girsanov's theorem, a.nd the fact that, under log(Rt /Mt) is a local martingale. Alternatively it could deduced from the result for a = 0, using the relationship ( 1 .9) . i
It is well-known that Spitzer's theorem on the asymptotics of planar Brownian windings (see, e.g. , Thm. 4. I , Chap. X in [15] ) may be deduced from some asymptotics for the BES(2) process. We now extend these results to PBES processes. is equal in law to a = inf{t : Bt = 1 ) . [2] , [8] and [17] . The method used in [17] was to write both sides of (5. .
